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:^ Conference on Thursday, July 12, 1883. 



Professor HuXLEY, P.R.S., in the Chair. 



ON THE DESTRUCTION OF FISH AND 
OTHER AQUATIC ANIMALS BY IN- 
TERNAL PARASITES. 

This communication is not intended to be an exhaustive 
memoir. The subject is a wide one, yet it may with truth 
be said that few persons are aware of its importance. 
As regards man and the higher animals, physicians and 
other professional persons have a direct interest in con- 
ducting researches amongst the parasites ; nevertheless, it 
is surprising to what an extent mere prejudice has 
operated to prevent labourers from entering into this 
instructive field of comparative pathology. 

Taking a comprehensive grasp of the study of parasites 
it will be readily admitted that the extent of the subject 
is in itself rather appalling. If you consider that for every 
known species of bird, beast, reptile, and fish, acting as 
" hosts," there are probably, on the average, not less than 
four times as many different species of " guests " liable to 
occupy their bodies, you will then gain some adequate 
notion of the zoological difficulties of the study. If, further, 
you will consider that by far the larger proportion of all 
these parasites undergo transformations, often of a complex 
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character, and accompanied by a change of hosts, you 
will realise the practically illimitable extent of the territory 
that remains to be explored. And if, added to all this, 
you contemplate the kind of occupation and sacrifices 
demanded by researches of this order, you will, perhaps, 
not be altogether surprised that so kw scientists have 
troubled themselves about the entozoa of the lower animals. 

Notwithstanding that so little has been done, sufficient 
evidence can be brought forward to show that grave 
injuries, and even death itself, result to "hosts" of every 
degree ; but it does not follow that proofs, which to the 
eye of the practised helminthologist are clear and con- 
vincing, will have due weight with those who are new to 
the subject. No person unfamiliar with the working of 
parasites, and with the appearances presented on dissection, 
is in any position to form a correct conclusion. The 
scepticism which prevails respecting the ro/e of parasites 
in professional quarters is painful to the last degree. 

When recently at the Royal Society, Professor Huxley 
communicated his instructive paper on Saprolegfiia feraXy I 
felt tempted to rise and speak as to the parallelism which 
subsists between the injurious action of external and 
internal parasites relatively, whether animal or vegetable. 
As I refrained on that occasion, I was the more gratified 
by the opportunity recently afforded of incidentally calling 
the attention of the Congress to this subject* Whilst 
the fullest attention has been paid to the parasitic fungi, 
little or no regard has been paid to the entozoa or internal 
animal parasites. As a matter of fact all the Salmonidae 
— not to speak of other families — are liable to be largely 
invaded by entozoa, but it is hard to say to what extent 

* See Reports of the Conference on Fish Diseases given in Land 
and Water for July 7, 1883, p. 11. 



any one of the sixteen species known to infest the salmon is 
capable of inflicting injuries upon this valuable fish. Mere 
size of any given entozoon affords no criterion of its power 
for mischief. Amongst quadrupeds even the largest hosts 
succumb to comparatively small helminths. We see this 
in the case of flukes causing rot not only in sheep, cattle, 
and deer, but also amongst elephants. In all such cases 
death is primarily due to over-crowding. As in our big 
cities overcrowding causes the territory to suffer, so 
likewise the passages, ducts, and channels of any vital 
organ of the animal " host " suffer from the multiplication 
of parasitic residents. Amongst fish, flukes work little 
harm, since they rarely occupy any vital organ, nevertheless 
with cetaceans the case is far otherwise. Mammals adapted 
to enjoy an aquatic existence, and having an organisation 
otherwise conforming to that of quadrupeds, do not escape 
injury from flukes. To what extent they suffer is another 
question. I have dissected a porpoise whose liver ducts 
were extensively diseased, precisely as in cases of rot 
occurring in their mammalian brethren of terrestrial habits. 
The new species of fluke which I thus discovered in a 
Firth of Forth cetacean has since been found by Dr. 
Anderson in the Dolphin of the Ganges.* This small 
parasite occurs in prodigious numbers. 

Save in exceptional instances, overcrowding, as before 
remarked, lies at the root of all injury to the host, be it 
bird, beast, or fish. With fish the tapeworms are most 
destructive. Much depends upon the situation of the 
parasite. When one finds the pancreatic cceca stuffed 
with tapeworms, choking not only these appendages, but 

* Details are given in my paper on * Trematode parasites of the 
Dolphins of the Ganges.' Journal of the Linnean Society for 1876. 
Zool. Div., vol. xiii., p. 35 (with illustrations). 



at the same time extending into, and well nigh obliterating 
the lumen of the intestine, it seems absurd to suppose 
that such a victim can be in the enjoyment of good 
health. Physiology teaches us that sooner or later the 
host must succumb to this permanent interference with 
the functions of digestion and assimilation. If the fish 
does not die in a direct manner from inflammatory action, 
it becomes so weakened that it readily falls a prey to 
other enemies. To be permanently successful in the 
struggle for existence, all the vital powers of the individual 
must be maintained in good working order. 

As a straw shows the way the wind blows, so do facts 
that are in themselves sufficiently trifling tend to produce 
instructive conclusions. One of my early experiences in 
this matter made a lasting impression upon my mind. 
Some thirty years ago — at the time that I held office in 
the Edinburgh University Anatomical Museum — I noticed 
in a rivulet near Musselburgh, a minnow moving slowly 
in the water. It seemed burdened, as I supposed, from 
a superabundance of roe. Having captured it with the 
hand, I opened the abdomen, when, to my astonishment, 
there was no roe at all, its body being abnormally distended 
by a large tapeworm. Here, therefore, was an instance 
where, to say the least, much inconvenience had resulted 
to the host, not, be it observed by overcrowding from 
many parasites, but from excessive distension by a single 
entozoon. I have since witnessed similar effects in other 
animal hosts widely differing in the zoological scale. Thus 
you may sometimes capture earwigs with enormously 
swollen bodies, due to the presence of a nematode that is 
eight or ten times as long as the host itself, and it is not 
uncommon to find other insects similarly affected. I will 
nention another curious example occurring higher in the 



scale of vertebrates. On one occasion when walking in 
the Zoological Gardens, near the elephant house, an unduly- 
distended mouse was labouring to cross the path in front 
of me. Having easily killed it, I thought to obtain some 
embryo mice ; albeit in this I was disappointed, or, rather, 
perhaps, gratified, inasmuch as the dissection soon revealed 
the fact that the distension was entirely owing to the 
presence of several large filariae within the stomach. 
{Spiroptera obtusa^ Rud.) Clearly these parasites had 
seriously incommoded the little rodent's progress, and, as 
in the case of the minnow, had led to its capture and 
death. 

But I now proceed to direct your attention to far more 
cogent evidence, the value of which will be better under- 
stood if I first explain the special character of the 
tapeworms that are so injurious to fresh-water fish. The 
tapeworm of the minnow just alluded to was an immature 
ligule. All the ordinary ligules of our fresh-water fish 
are temporary residents awaiting their passive transference 
to the body of some higher, definite, or ultimate host. 
This final host is usually a water bird, which, preying 
upon the fish, swallows the parasite, and after a very short 
space of time the parasite itself arrives at sexual maturity. 
As long as the ligules remain in the fish their -development 
is not complete, but when once subjected to new and 
suitable conditions their arrival at maturity is only a 
question of time. If the new residence is unsuitable to 
the species of parasite, no further development will take 
place ; in other words, all parasites requiring a change of 
hosts must have an environment specially adapted to their 
individual wants. 

With the structural changes thus brought about we are 
not now concerned, but it is worth while remarking that 
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the question of injury to any fish or other aquatic host is 
in no way bound up with the mature condition of the 
parasites themselves. I mean to say that a parasite may, 
under certain circumstances, prove dangerous at any stage 
of its life. Now, in the case of fish, it happens that imper- 
fectly-grown tapeworms are more mischievous than the 
adult parasites. The ligules infesting our fresh-water fish 
have received. difTerent specific names, but most of them 
are referable to one and the same cestode. The Ligula 
simplicissima of the minnow is the same as the Lig. tinea 
of the tench, and as the Lig, abdominalis of the roach and 
other species belonging to the genus Leuciscus. It is also 
a mere synonym of a dozen other difTerently-named ligules 
found in the carp, pike, perch, bream, goby, char, and so 
forth. Of especial interest is the fact that this entozoon is 
sometimes described as Ligula edulisy referring to the cir- 
cumstance that it is an edible parasite. More than half a 
century back Rudolphi remarked that ligules were eaten in 
Italy, and his words lead one to suppose that they were 
regarded not only as great delicacies, but were freely eaten 
under the name oi macaroni piattu In my recent account 
of a Hgule infesting the human body (Z. Mansoni)^ read 
to the Linnean Society, I have referred to Rudolphi's 
original words, which have also been freely quoted by 
Diesing, Duchamp, and other helminthologists. Thinking 
that possibly there might be some mistake in our interpre- 
tation of the passage in question, I have, within the last few 
days, sought to ascertain on what authority Rudolphi based 
his remarks. Thus in Ferrusac's 'Bulletin des Sciences 
Naturelles* for 1828 I found an abstract of a Paper by 
Briganti in which it is stated that the entozoa received the 
name of Ligula edulis "because certain persons eat it 
fried with the fish, regarding it as a kind of fat of the 



latter." This puts a very different complexion on the matter, 
seeing that the true nature of the alleged delicacy must 
have been overlooked by those at least who first partook 
of it Stimulated to further enquiries I sought and found 
Signor Briganti's orig^al memoir in the Transactions of 
the Royal Academy of Naples, bearing the date of 1819, 
but probably issued somewhat later, since the work by 
Rudolphi, from which I have quoted, bears the same date. 
Be that as it may, Briganti remarks that he does not think 
it need occasion any surprise that the Ligula edulis " eaten 
with relish by not a few with the fish which contains it," 
causes no injury whatever to their health. He further 
remarks upon the not unpleasant flavour possessed by the 
ligules, of which he had been assured, and says that he 
willingly accepts that view, because the parasite is destitute 
of any alimentary canal and does not contain any excre- 
mentary matters. He refers to the nourishment derived by 
the parasite from the juices of the contiguous viscera of the 
host and to other circumstances ensuring its cleanliness. 
Briganti's memoir, though often quoted second-hand, seems 
to have been rarely consulted. He gives excellent illus- 
trations. In his first plate he figures three fish of nearly 
the natural size ; one showing the characteristically swollen 
abdomen, especially in the region of the vent, and another 
with the viscera exposed to show the position of the ligules. 
In the second plate excellent figures are given of the worms 
in various positions, from different media, the first six 
examples being all removed from one of the fish (Cyprinus 
lacustris). This small Cyprin inhabits Lake Palo, near 
Contursi, and it was at the time regarded by Briganti as 
new to science. I have thought it might be useful thus to 
particularise Briganti's labours, although it is to Dr. 
Duchamp's recent work that we are principally indebted 
[24] B 3 
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for the most solid contribution to our knowledge of the 
Ligules.* 

Writing in 1876, M. Duchamp observes: "During the 
last seven or eight years a veritable plague has over- 
whelmed the fish in the ponds of La Bresse, afflicting ex- 
clusively the Cyprins and especially the tench, whose 
deaths may be reckoned by hundreds of thousands. From 
such a total it will be readily understood, without com- 
mentary, what serious losses the country has sustained. 
It was soon discovered," he says, " that the author of the 
disaster was a tapeworm lodged in the peritoneal cavity of 
the fish outside the intestine. Since then, the white worm 
of the tencht for so they call it, has been well known to 
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salesmen in our markets, but no one thought of troubling 
himself about its zoological history.*' 

From what follows in the text of M. Duchamp*s work 
we gather that until the time in question no notice had 
been taken, or at least not recorded, of the existence of 
these parasites. " If they had been encountered, the num- 
bers were so restricted that the fact was passed unnoticed." 
All at once these parasites appeared in such abundance 
that they caused terrible ravages amongst the occupants of 
the ponds, and severe losses to commerce. "Two years 
ago," adds M. Duchamp (i.e., in 1874), "the malady seemed 
to be on the decrease ; to-day, however (1876), the ligules 
are so common that we have had no difficulty in procuring 
them ; and, unfortunately, in our country they have not yet 
arrived at the degree of rarity attributed to them by hel- 
minthologists. Whatever may have been their frequency 
they ha^ remained quartered in the ponds that are encoun- 

 * Recherches sur les Ligules,* par G. Duchamp, M.D., &c. Paris, 
1876. 
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tered at every step on the marshy plateau of La Bresse, and 
they have principally infected those to which by preference 
aquatic birds repair, especially ducks, which one meets 
with by thousands. So far as we know, the parasites have 
never been found in either of the rivers of this region." 

After remarking upon the variable number of parasites 
found in each fish — commonly four or five, but sometimes 
as many as fifteen — M. Duchamp continues : " As will be 
easily understood, the presence of such guests in the midst 
of delicate organs could not fail to produce a series of 
morbid phenomena and to give birth to grave anatomical 
complications. Also, with a little practice, it is easy to 
diagnose the existence of the ligules, unfailingly. The 
abdomen of a tench bearing these parasites presents an 
unusual development, a true tumefaction {ballonnement). On 
applying the index-finger to the lower surface of the body 
between the pectoral and abdominal fins, an evident fluc- 
tuation is felt At the opening of the abdominal cavity 
there escapes a noticeable quantity of liquid which is some- 
times strongly sanguineous, sometimes thick and purulent, 

» 

but in both cases always carrying with it large white 
flakes." 

After remarking upon the coagulable character of 
this fluid and upon the leucocytes, blood corpuscles, and 
other elements shown by the microscope, Dr. Duchamp 
observes that "the intestinal circumvolutions, the ovaria 
and milt glands form a single mass, in the centre or near 
the surface of which the ligfules are found often shut in by 
peritoneal bands." It is added that the peritbneum is 
thickened and covered by a layer of false membranes, but 
there is no trace of inflammation of the liver. In short, the 
affection produced by the parasite is, according to Duchamp, 
a veritable chronic peritonitis. 
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The progressive stages of the disease were watched in 
aquaria. Pathologically they are of great interest In 
the anal region a rounded projection makes its appearance, 
augmenting rapidly in volume until it attains the size of a 
small nut. It then presents all the external characters of 
a cyst limited by a more or less transparent membrane 
deprived of scales, and on whose surface blood-vessels 
ramify. At the end of some days the cyst ruptures, and 
the ligules escape by the opening. As to the fish, it does 
not survive the accident. Such, according to what we have 
ourselves seen and from the accounts of the fishermen, is 
the ordinary mode of termination of the malady in our 
country. Often enough, however, the tench die without 
any rupture. In this case it is probable that the ligules 
become free only when a portion of the flesh has become 
destroyed by decomposition. They may, indeed, live a 
long time amidst such surroundings. We preserved some 
for several weeks in rotten fish, and they were still quite 
alive when we were obliged on account of the stench to 
stop the experiment It is a curious circumstance that, on 
the other hand, those which we saw escape by the opening 
of the cyst succumbed in a few hours on finding themselves 
in the water taken from the Rhone, and frequently 
renewed. One of them, of which a portion remained held 
within the abdomen of the fish, presented the singular 
phenomenon of one part of the body being dead whilst 
the other was living. According to certain observers other 
parts of the body, besides the abdominal and anal regions, 
may equally afford means of exit for the ligules. Thus, 
Block sometimes saw them escape by the belly, sometimes 
at one of the sides, at the back or at the head, and some- 
times even in the region of the tail. The wound left by 
the worm is oblong like that of an open or bleeding vein. 
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The same facts were observed by Goeze, who figures one 
of these instances ; but according to him, the wound heals 
and the fish does not suffer — statements which were con- 
firmed by Rudolphi." This happy result of course shows 
that in some cases Nature is capable of effecting a complete 
cure. In reference to what M. Duchamp has observed 
respecting the vitality of tapeworms in decomposing flesh 
I have seen much to confirm his record ; and, as I have 
already stated in the pages of Land and Water, the 
specimens of Trianophorus (shown by me in this Exhi- 
bition) 'were removed alive by Surgeon-General Day from 
the stomach of a pike which had already been dead three 
days, and which, moreover, had been soaking in spirit for 
twenty-three hours! An old writer has, indeed, alleged 
that tapeworms can resist the action of boiling water ; but 
modem experiments have entirely disproved the truth of 
a statement which can only have resulted from imperfect 
observation. The supposition of Dr. Fock of Utrecht, that 
persons obtain the broad tapeworm {Bothriocephalus) by 
eating bleak {Leticiscus alburnus) is not confirmed. Never- 
theless, the observations of the late Dr. Bertolus render it 
more than probable that the Ligula nodosa infesting the 
trout is the sexually immature condition of our human 
Bothriocephalus latus. Professor Leuckart long ago pointed 
to the Salmonidae as the probable source of the broad tape- 
worm ; but the statement recently made to the effect that 
pike or jack are a source of these parasites requires 
confirmation.* 

Sometimes ligules infest the muscles in great numbers. 
The following is a remarkable instance, and refers to the 

* See the new journal entitled * Health,* for April 20, 1883, p. 17, 
The statement is made on the authority of Dr. Braun. 



specimens (marked No. 9) in my series of parasites in this 
Exhibition : — 

On the 30th April, 1880, I received from Mr. Robert J. 
Simpson some interesting parasites, together with portions 
of the skin, gills, and muscles of a lake trout The 
specimens were accompanied by a letter, written from 
Ambleside, only the day before, and in it Mr. Simpson 
records the following particulars : 

" On Tuesday last a dead Salmo ferox was found in the 
river Brathay, a female fish, in good condition (for a 
spawned fish), twenty-four inches in length, four pounds in 
weight The fish had evidently died from the salmon disease, 
though this is the first victim yet seen in the rivers running 
into Lake Windermere. On making a post mortem exami- 
nation I found the fish, I may say, one mass of parasites, 
all seemingly of one kind, and, from the egg, as minute as 
can be seen, to worms two inches long. One of the gills 
was diseased ; the part I have cut off and enclosed in 
bottle. I also enclose a piece of skin, that had the salmon 
disease ; also a lot of the parasite at its different stages of 
growth. To my surprise, in cutting into the flesh under 
the diseased skin, I found the parasite at fully one and a 
half to two inches in length. I enclose one bit of skin and 
flesh with a large parasite in it. I hope you will be able 
to see it. When put into the spirit its white body was 
clearly seen, stretched at full length, in the pink flesh. 
On cutting into the flesh, and examining it more 
thoroughly, I found the whole flesh, more or less 
affected with the parasite, some at full length, others 
in cells curled up. I have not hitherto met with this 
parasite, nor have I had a specimen with the salmon 
disease to examine. I have not heard whether this parasite 
is common to fish killed by the disease. Do you know this 
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parasite ? Can it have anything to do with the disease ? 
The cause of death did not appear clear, looking only at 
the head, gills, throat, and heart, as, with the exception of 
the bit of gill sent, these organs seemed right." ^ 

On May ist, and again on the 3rd, I submitted Mr. 
Simpson's specimens to microscopic investigation ; and 
although neither the long " white body " in the muscles, 
nor a similar filamentous band two inches in length, and 
loose in the bottle, turned out to be tapeworms, it was 
soon perfectly clear that the mass of parasites from the 
" flesh " were cestode worms. Some were in capsules, 
whilst others had been liberated, but all, whether encysted 
or free, were sexually immature. 

The examination, in fine, led me to conclude that the 
parasites were very young examples of Ligula digrammUy 
and as such, immature specimens of the Ligula mono- 
gramma of water-birds. It would seem from M. Duchamp*s 
experiments that after transfer to the ultimate host 
their arrival at maturity is excessively rapid, an interval of 
four hours being sufficient for the formation and perfection 
of the eggs of the parasite. Here, however, I am chiefly 
concerned to remark upon the circumstance that although 
Mr. Simpson's lake trout was suffering from Saprolegnia, 
that external parasite was not alone the cause of death. I 
believe that the larval ligules were in this case the chief cause 
of the fatal issue. The number of ligules was something 
extraordinary, and the fish must have succumbed if there 
had been no Saprolegnia, Judging from the sections sent, 
every part of the great lateral muscle-mass seems to have 
been stuffed with the larvae, precisely as one finds measly 
beef and measly pork overloaded with cysticerci. Clearly 
it follows that if a diseased fish of this kind were devoured 
by one or more water-birds, the avian host or hosts would 
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in a very short space of time become overloaded with tape- 
worms. If it be further asked how the fish in Mr. Simpson's 
" find '' became so charged with parasites in the larval state, 
my answer is' that the fish either actually swallowed part 
of a dead or dying water-bird charged with mature ligules, 
or, what would come to pretty much the same thing in the 
end, it must have swallowed one or several mature tape- 
worms which were either discharged by the bird, or were 
seized whilst still remaining suspended from the avian 
host when swimming on the water. In either case the 
swallowing of the mature tapeworms would liberate the 
ciliated ova or embryophores. From the stomach of the 
fish the six-hooked embryos would bore their way through 
the walls of the viscera, and then, having gained access to 
the great lateral muscles, they would rest there to undergo 
those metamorphoses through which all the tapeworms 
pass prior to their passive and final transfer to the body of 
the ultimate host. The disease thus produced I have 
called ligulosisy whilst the flesh of fish so affected may 
in common language be said to be measled, in the same 
sense as we employ the term to indicate diseased beef 
and pork from analogous causes. The term " cestode tuber- 
culosis " suggested by Leuckart, is not I think sufficiently 
distinctive ; it is even perhaps misleading. 

One of the reasons why many intelligent observers 
practically deny the powers of entozoal parasites to 
produce epizooty amongst fishes lies in the circumstance 
that they do not often find heaps of dead fish lying on 
the surface of open waters. They forget how soon, in the 
struggle for existence, the weaker members of a shoal are 
cut off by the numerous enemies that prey upon them, 
whether these be sharks, or porpoises and dolphins, or 
again, fish-eating birds. Another circumstance which I am 
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free to confess is more liable to mislead is the evidence 
often presented to us of fish swimming about in apparent 
activity whose bodies, nevertheless, contain many scores, or 
even in the case of minute entozoa, many hundreds of 
thousands of parasites. To my mind, however, this only 
proves the truth of a conclusion long ago forced upon me 
by evidence. This may be cast in the form of a definite 
proposition, as follows : — " Fish can sustain a relatively 
greater amount of parasitism than any other animal belong- 
ing to the class of vertebrates.*' That is a proposition 
which will, I think, long hold its ground, but in the face of 
the facts already adduced it is impossible to deny that, 
even in fish, parasites may be sufficiently numerous to 
bring about a veritable plague or piscine epizooty. 

I quite agree with Professor Huxley that an undue 
" fuss " has been made about the nematodes so common in 
mackerel, cod, herrings, haddocks, whiting and so forth. 
For many years past I have been favoured with letters 
on this subject, and I believe that in Denmark such 
affected fish are rejected at the markets. On the other 
hand I was told the other evening, by Prince Louis 
Lucien Bonaparte, that in the Basque provinces filarice 
are actually collected and eaten under the notion that 
these parasites are young eels, which have found their way 
into the bodies of fish that have thus become as it were 
their foster-parents ! It is curious to notice the strange 
delusions under which continental peasantry everywhere 
labour. I have remarked the same error of interpretation 
in England regarding the supposed eel-nature of the 
lumbricoid parasites of man and quadrupeds ; but for 
one of the most instructive delusions of this order we must 
repair to the South of France, where to this day, I believe, 
the large entozoa that occasionally sweep off the wolves of 
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the Pyrenees by epizootic disease, are regarded by the 
peasantry as serpents. In helminthological circles it is 
generally understood, in accordance with the views ori- 
ginally promulgated of Kuchenmeister, that the fiery 
serpents of Moses were nematode entozoa, or guinea-worms. 
It was the lamented Russian traveller, Fedschenko, who 
proved that fresh-water Crustacea were the intermediate 
bearers of the Dracunculus. The boring or tunnelling 
of the Dracunculus is, in itself, not more remarkable than 
the boring of certain parasites of fish. I have dissected 
several examples of the sun-fish, and I shall never forget 
the first monster (Orthagoriscus mold) which- came under 
my observation. The huge: liver might almost be said 
to have formed a mere bag of worms. Hour after 
hour I tried to dissect out some of the Tetrarhynchi or 
Gymnorhynchi (as Professor Goodsir termed them), but they 
were inextricably twisted one within another. To get out 
some twenty inches of unbroken strobile was all that could 
be done. In another, and quite a young fish, the lateral 
muscles were even more infested than the liver itself ; but 
judging from what has been recorded by others, this mus- 
cular parasitism in the sun-fish is exceptional. Be that 
as it may, it is my firm belief that injuries to the vital 
organs of fish, such as I have repeatedly witnessed, cannot 
be produced without sooner or later involving the destruc- 
tion of the host. I am satisfied that it was the enfeebled 
condition of one monster sun-fish that led to its easy 
capture by the fishermen of the Firth of Forth. Parasites 
are constantly present in the sun-fish. I have just received 
a letter from Dr. Van Dyck, of Beyrout, stating that he 
also has encountered the Tetrarhynchus reptans in this 
oceanic monster. I am aware that it was lately announced 
in the pages of Land and Water that a recently captured 
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sun-fish, when dissected, displayed no signs of parasitism. 
Over and over again it has been my lot to point to evidences 
of extensive parasitism in animals where others had pre- 
viously denied its existence, and even in cases where 
skilful anatomists have been engaged in dissections, I have 
witnessed such oversights. These so-called " negative 
results," as they supposed them to be, arose partly from a 
want of familiarity with the various helminthic types, but 
more particularly from the circumstance that the various 
organs of the body of the affected hosts were not exhaus- 
tively dealt with. In this matter I attach no blame to 
any one ; for, had I not by long study and by strange 
experiences been brought face to face with the evidences 
of diseased conditions resulting from the action of parasites 
in all classes of vertebrated life, I should have remained 
to this day as sceptical on this subject as others necessarily 
are. Fifty years hence the truth of views that are now 
commonly rejected will perhaps be accepted not only by 
professional persons, but also by scientists and by cultured 
persons generally. 
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DISCUSSION. 

Deputy-Surgeon-General Day said the meeting must 
not separate without a vote of thanks to Dr. Cobbold 
for his exceedingly interesting paper. They knew that 
amongst the helminthologists of Europe, nobody held a 
higher position, and that for many years he had been at 
work on these little animals. It was exceedingly im- 
portant to know that Dr. Cobbold was as good a prac- 
titioner in destroying these parasites as he was in finding 
them. 



